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厦门市居民肺癌死亡与减寿趋势分析及预测
林艺兰  伍啸青  林田泉
【摘要】 背景与目的  近年来肺癌发病率和死亡率不断上升，已成为我国恶性肿瘤的首位死因。本研究旨
在探讨厦门市居民肺癌死亡和减寿的变化趋势，以期为厦门市肺癌综合防治工作提供依据。方法  收集整理2005
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【Abstract】 Background and objective  In recent years, the incidence and mortality of lung cancer is rising. It has 
become the leading cause of death of malignant tumors in China. The aim of this study is to explore the trend of mortality and 
years of life lost due to lung cancer in residents in Xiamen, so as to provide the basis data on preventing lung cancer in Xiamen. 
Methods  The data of residents in Xiamen dying of lung cancer from 2005 to 2014 was collected and cleared up to calculate 
the evaluation indexes including the mortality rate, the average potential life lost (AYLL), and the average percentage change 
(APC) of mortality rate. GM(1,1) model was used to predict the future mortality and AYLL. Results  From 2005 to 2014, the 
average mortality rate of lung cancer in residents in Xiamen was 28.58 per 100,000 persons, of which in male was 2.90 times as 
that in female. The APC was 4.86%. The AYLL, which was 7.8 years, had decline trend from 2005 to 2014. The mean absolute 
percentage errors between observed values and fitted values were 2.16%-8.83%. The mortality rate and AYLL of lung cancer in 
residents in Xiamen would increase from 2015 to 2019. Conclusion  The mortality of lung cancer increased year by year in Xia-
men. There are both increasing trend of mortality and years of life lost in future. So we should pay more attentions on prevent-
ing and curing of lung cancer.
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1    资料与方法





1.2  统计指标和方法  用Deathreg 2002软件录入死亡资
料，之后导出至Excel 2007进行整理分析、制表，用SAS 9.2 
软件进行统计分析。分析指标包括：肺癌死亡率、标化死
亡率（standardized mortality rate, SMR）、潜在寿命损失
（potential years of life lost, PYLL）、平均减寿年数（average 
potential life lost, AYLL）和寿命损失率（rate of potential 
years of l i fe lost, PY LLR）。SMR=(∑Nsipi)/Ni，PY LL=∑





















差（mean absolute percentage error, MAPE）对预测精度进行
评价，MAPE(%)=∑︱(xt-xt′)/ xt′︳*100/n，其中xt为实际值，xt′
为预测值。
2    结果





















2.3  死亡率和AYLL值预测结果  模型所用的数据和建模
结果见表3。六个模型经事后检验，C值在0.20-0.63之间，
模型均可用于预测。预测值与实际值平均相对误差除女
性AY LL较大，为8.83%外，余M A PE在2.16%-3.84%间。






































表 1  2005年-2014年厦门市肺癌死亡率和标化死亡率（1/10万）
Tab 1  Mortality rate and standard mortality rate of lung cancer in Xiamen from 2005 to 2014 (1/105) 
Year Male Female Total
Mortality            SMR Mortality SMR Mortality SMR
2005 31.63 37.20 11.88 12.14 21.86 24.09
2006 33.56 39.64 13.03 13.33 23.41 25.92
2007 38.74 45.68 14.75 15.36 26.87 29.63
2008 38.19 42.70 15.42 15.70 26.89 28.73
2009 38.69 45.86 12.13 12.38 25.48 28.03
2010 45.03 52.47 14.32 14.40 29.72 32.38
2011 43.83 50.04 14.11 14.49 28.94 31.21
2012 47.18 54.25 14.32 14.27 30.69 33.11
2013 49.25 53.61 15.98 15.31 32.52 33.45
2014 53.22 57.17 19.02 18.12 35.98 36.67
Total 42.45 48.47 14.64 14.65 28.58 30.66
表 2  2005年-2014年厦门市居民因肺癌所致寿命损失情况
Tab 2  Life lost due to lung cancer in Xiamen from 2005 to 2014



















2005 2,189.5 2.83 8.94  777.0 1.03 8.63 2,966.5 1.94 8.86
2006 2,206.0 2.78 8.29  796.5 1.03 7.89 3,002.5 1.91 8.18
2007 2,900.0 3.40 8.79  875.5 1.05 7.12 3,775.5 2.24 8.33
2008 3,074.5 3.48 9.12 1,277.0 1.47 9.53 4,351.5 2.48 9.24
2009 2,437.5 2.73 7.07  717.5 0.81 6.71 3,155.0 1.78 6.98
2010 2,622.0 2.94 6.52 1,052.5 1.19 8.29 3,674.5 2.06 6.95
2011 3,066.5 3.32 7.57 1,094.5 1.18 8.35 4,161.0 2.25 7.76
2012 3,502.5 3.66 7.77 735.0 0.76 5.33 4,237.5 2.21 7.19
2013 3,680.0 3.71 7.54 1,291.0 1.29 8.07 4,971.0 2.50 7.67
2014 4,189.5 4.15 7.80 1,399.5 1.37 7.18 5,589.0 2.75 7.64
Total 29,868.0 3.33 7.85 10,016.0 1.12 7.67 39,884.0 2.23 7.80
PYLL: potential years of life lost; PYLLR: rate of potential years of life lost; AYLL: average potential life lost.
SMR: standardized mortality rate.
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